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(57) ABSTRACT 

A corrugated roof sheet has a bottom, a first-side roof sheet 
edge portion, a second-side roof sheet edge portion, a 
retaining cap and a protruding portion. The first-side roof 
sheet edge portion has a height H1 from the bottom. The 
retaining cap covers the first-side roof sheet edge portion 
and has a lower fringe. The lower fringe has a height h2 from 
the bottom. The protruding portion is between the first-side 
roof sheet edge portion and the second-side roof sheet edge 
portion and has a height h;3 from the bottom. The height h2 
is greater than the height h;3. 

11 Claims, 15 Drawing Sheets 
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CORRUGATED ROOF SHEET AND 
PHOTOVOLTAIC ASSEMBLY COMPRISING 

THE SAME 

FIELD OF THE DISCLOSURE 5 

The present invention relates to a corrugated roof sheet 
and a photovoltaic assembly comprising the same, particu 
larly to a corrugated roof sheet with multiple heights and a 
photovoltaic assembly comprising the same. 10 

BACKGROUND OF THE INVENTION 

With continuous depletion of fossil energy and growth of 
environmental concerns, many people install photovoltaic 
modules on their roofs to collect photovoltaic energy and 
convert it into electrical energy for storage. 

Generally, a mounting system for Supporting and/or secur 
ing photovoltaic modules needs to be installed on the roofs 
before installing photovoltaic modules. Such design requires 
extra cost for the mounting system, so on one hand it is more 
expensive and on the other hand it is more complicated and 
difficult to maintain. 

15 

25 
SUMMARY OF THE INVENTION 

The object of this invention is to provide a cheap photo 
voltaic assembly which is easy-to-stall and waterproof. This 
cheap photovoltaic assembly has photovoltaic modules 
installed in corrugated roof sheets without an extra mounting 
system. According to the present invention, this cheap 
photovoltaic assembly comprising corrugated roof sheets 
can be not only used on roofs of residential houses or 
farmhouses but also used on roofs of factories or office 
buildings. 

This invention provides a corrugated roof sheet. It com 
prises a bottom, a first-side roof sheet edge portion, a 
second-side roof sheet edge portion, a first-side filling por 
tion and second-side filling portion and a protruding portion. 
The first-side roof sheet edge portion has a height H1 from 
the bottom. The first-side fitting portion and the second-side 
fitting portion both are between the first-side roof sheet edge 
portion and the second-side roof sheet edge portion. Each of 
the first-side fitting portion and the second side fitting 
portion has a standing portion and a lateral engaging portion 
extending from the standing portion. The lateral engaging 
portion has a height h2 from the bottom. The protruding 
portion is between the first-side fitting portion and the 
second-side fitting portion and has a height h3 from the 
bottom. The height h2 is greater than the height h3. 

This invention also provides a photovoltaic assembly 
comprising the foregoing corrugated roof sheet and a pho 
tovoltaic module. The photovoltaic module comprises at 
least one photovoltaic panel disposed in a fitting space 
between the lateral engaging portion and the protruding 
portion or a fitting space between the lower fringe and the 
protruding portion. 
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BRIEF DESCRIPTION OF THE DRAWINGS 60 

The accompanying drawings are included to provide a 
further understanding of the invention, and are incorporated 
in and constitute a part of this specification. The drawings 
illustrate embodiments of the invention and, together with 
the description, serve to explain the principles of the inven 
tion. 

65 

2 
FIG. 1A shows the cross-sectional view of a photovoltaic 

assembly taken along the line A-A of FIG. 3 according to 
the first embodiment of the present invention. 

FIG. 1B shows the cross-sectional view of the photovol 
taic assembly taken along the line B-B' of FIG.3 according 
to the first embodiment of the present invention. 

FIG. 2 shows the three-dimensional view of an exemplary 
roof frames the photovoltaic assembly according to the 
present invention is installed on the roof frame. 

FIG. 3 shows the top view of the photovoltaic assembly 
according to the first embodiment of the present invention. 

FIG. 4A shows the top view of a photovoltaic assembly 
according to the second embodiment of the present inven 
tion. 

FIG. 4B shows the cross-sectional view of the photovol 
taic assembly taken along the line C-C of FIG. 4A according 
to the second embodiment of the present invention. 

FIG. 4C shows the cross-sectional view of the photovol 
taic assembly taken along the line D-D' of FIG. 4A accord 
ing to the second embodiment of the present invention. 

FIG. 5A shows the top view of a photovoltaic assembly 
according to the third embodiment of the present invention. 

FIG. 5B shows the cross-sectional view of the photovol 
taic assembly taken along the line E-E' of FIG. 5A according 
to the third embodiment of the present invention. 

FIG. 5C shows the top view of a photovoltaic assembly 
according to the fourth embodiment of the present invention. 

FIG. 6A shows the top view of a photovoltaic assembly 
according to the fifth embodiment of the present invention. 

FIG. 6B shows the cross-sectional view of the photovol 
taic assembly taken along the line F-F" of FIG. 6A according 
to the fifth embodiment of the present invention. 

FIGS. 6C and 6D show examples of roof sheet edge 
portions and a retaining cap thereon. 

FIG. 6E shows the cross-sectional view of the photovol 
taic assembly according to the sixth embodiment of the 
present invention, illustrating schematically roof sheet edge 
portions and a retaining cap thereon. 

DESCRIPTION OF EMBODIMENTS 

The following embodiments describe structures of the 
corrugated roof sheets and the photovoltaic modules accord 
ing to the present invention and how they are installed. It 
will be apparent that these embodiments may be practiced 
without some or all of these specific details. In other 
instances, well known devices or elements have not been 
described in detail in order not to unnecessarily obscure the 
present invention. 
The following descriptions illustrate preferred embodi 

ments of the present invention in detail. All the components, 
Sub-portions, structures, materials and arrangements therein 
can be arbitrarily combined in any sequence despite their 
belonging to different embodiments and having different 
sequence originally. All these combinations are falling into 
the scope of the present invention. A person of ordinary 
skills in the art, upon reading the present invention, can 
change and modify these components, Sub-portions, struc 
tures, materials and arrangements therein without departing 
from the spirits and scope of the present invention. These 
changes and modifications should fall in the scope of the 
present invention defined by the appended claims. 

There are a lot of embodiments and figures within this 
application. To avoid confusions, similar components are 
designated by the same or similar numbers. To simplify 
figures, repetitive components are only marked once. The 
purpose of figures is to convey concepts and spirits of the 
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present invention, so all the distances, sizes, scales, shapes 
and connections are explanatory and exemplary but not 
realistic. Other distances, sizes, Scales, shapes and connec 
tions that can achieve the same functions or results in the 
same way can be adopted as equivalents. 

Please refer to FIGS. 1A, 1B, 2 and 3. FIGS. 1A and 1B 
show cross-sectional views of a photovoltaic assembly 
installed on a drafter 210 according to the first embodiment 
of the present invention. FIG. 2 shows an exemplary roof 
frame 200 and the photovoltaic assembly according to the 
present invention is installed on the roof frame 200. The roof 
frame 200 mainly comprises a ridge beam 240, a plurality of 
drafters 210 extending slantly from the ridge beam 240 
toward a wall 250 and a purlin 220 spanning a plurality of 
drafters 210 to support the plurality of drafters 210. FIG. 3 
shows a corrugated roof sheet 100 and its adjacent corru 
gated roof sheet 100' which can be coupled to the drafter 210 
by screws, bolts, etc. 

Please refer to FIGS. 1A, 1B and 3. FIG. 1A shows the 
cross-sectional view of a photovoltaic assembly taken along 
the line A-A of FIG. 3. The corrugated roof sheet 100 has 
a bottom 1 and all the “heights' in this application are 
measured from the bottom 1 to a highest point of an element 
or to a specific point. The corrugated roof sheet 100 com 
prises a first-side roof sheet edge portion 10 and a second 
side roof sheet edge portion 20 extending upwards from the 
bottom, wherein the first-side roof sheet edge portion 10 is 
configured to engage an adjacent corrugated roof sheet. The 
first-side roof sheet edge portion 10 engages with a second 
side roof sheet edge portion 20' of the adjacent corrugated 
roof sheet closely and the second-side roof sheet edge 
portion 20' is partially covered by the first-side roof sheet 
edge portion 10, so the height H1 of the first-side roof sheet 
edge portion 10 (and 10') would be greater than the height 
h1 of the second-side roof sheet edge portion 20 (and 20") 
and a cross-sectional view of the first-side roof sheet edge 
portion 10 (and 10') takes a shape of hook in order to tightly 
engage the adjacent corrugated roof sheet. Such tight 
engagement of adjacent corrugated roof sheets can prevent 
rainwater from getting through the corrugated roof sheets 
and this makes the corrugated roof sheets according to the 
present invention waterproof corrugated roof sheets. Upon 
engagement of the adjacent corrugated roof sheets, an empty 
space beneath the second-side roof sheet edge portion 20 
(and 20') is formed to accommodate the drafter 210 of FIG. 
2, thereby coupling the corrugated roof sheets and the drafter 
210 together. To strengthen the tight engagement, a cross 
sectional view of the second-side roof sheet edge portion 20 
(and 20') can take a shape of hook (not shown). 
Now refer to FIGS. 1A and 1B. The corrugated roof sheet 

100 further comprises, between the first-side roof sheet edge 
portion 10 and the second-side roof sheet edge portion 20, 
two fitting portions 50 (one is the first-side fitting portion 50 
close to the first-side roof sheet edge portion 10 and the other 
is the second-side fitting portion 50 close to the second-side 
roof sheet edge portion 20) extending from the bottom 1, a 
plurality of protruding portions 61-64 protruding from the 
bottom 1 and optional auxiliary stoppers 81-84 disposed on 
the protruding portions 61-64. Each of the fitting portions 50 
comprises a standing portion 30 and a lateral engaging 
portion 40 extending from the standing portion 30 toward 
the other side. Since a fitting space is formed between the 
lateral engaging portions 40 of the fitting portions 50 and a 
plurality of protruding portions 61-64 for accommodating a 
photovoltaic module. the height h2 of the lateral engaging 
portion 40 is grater than the height h3 of the protruding 
portions 61-64. In the present invention, the photovoltaic 
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4 
module is mainly formed of a photovoltaic panel 95 and an 
electronic box 90, wherein the electronic box 90 may 
comprise input/output circuitry, control chip or other chips, 
transmission lines for the photovoltaic module and any other 
circuitries necessary for operations and functions of the 
photovoltaic module. When the photovoltaic module is 
installed within the corrugated roof sheet 100, the photo 
voltaic panel 95 would be kept in position in the thickness 
direction due to laying against the protruding portions 61-64 
(see FIG. 1A) and the electronic box 90 extends from the 
photovoltaic panel 95 (which is against the top surface of the 
protruding portions 61-64) toward the bottom 1 of the 
corrugated roof sheet 100. Therefore, the height h;3 of the 
plurality of protruding portions 61-64 is greater than the 
thickness h4 of the electronic box 90. Moreover, gaps 71-75 
between the plurality of protruding portions 61-64 and the 
standing portions 30 of two fitting portions 50 can he used 
as channels for draining and/or collecting rainwater to 
prevent rainwater from accumulating on the corrugated roof 
sheet 100. Although in the figures the sidewalls of the 
protruding portions 61-64 are perpendicular to the bottom 1, 
these side wails may form any angles with respect to the 
bottom 1 and the protruding portions 61-64 may take other 
shapes and/or rounded corners. 
Now refer to FIGS. 1A, 1B and 3. In the process of 

installing the photo Voltaic module into the corrugated roof 
sheet 100, first a set of auxiliary stoppers 81-84 are installed 
or disposed on the protruding portions 61-64 at predeter 
mined locations of the corrugated roof sheet 100 (for 
example, by the lower edge of the photovoltaic module), 
then a photovoltaic module slides into a fitting space 
between the two fitting portions and the plurality of pro 
truding portions 61-64 (see FIG. 1A) from the top of the 
corrugated roof sheet 100 (when the corrugated roof sheet 
100 is viewed in a top view like FIG. 3). Due to the set of 
auxiliary stoppers 81-84, the photovoltaic module sliding 
into the fitting space would stop slide down and he kept in 
position upon touching the set of auxiliary stoppers 81-84 
(see FIG. 1B, the photovoltaic module is shown in phantom 
line because it is behind the set of auxiliary stoppers 81-84). 
Next, repeat the same steps described until there is not 
enough room within the corrugated roof sheet 100 for one 
more photovoltaic module. That is, first another set of 
auxiliary stoppers 81-84 are installed or disposed on the 
protruding portions 61-64 at another predetermined loca 
tions of the corrugated roof sheet 100, then another photo 
voltaic module slides into the corrugated roof sheet 100 and 
be kept in position by the another set of auxiliary stoppers 
81-84. Although FIG. 3 only shows two photovoltaic mod 
ules, each corrugated roof sheet 100 may hold multiple 
photovoltaic modules such as 10 or more photovoltaic 
modules depending on the lengths of the corrugated roof 
sheet 100 and the photovoltaic module. Although in this 
embodiment four rectangular protruding portions 61-64 and 
four trapezoid auxiliary stoppers 81-84 (see FIG. 1B) are 
used, the numbers and shapes of the protruding portions and 
auxiliary stoppers may be modified. For example, when the 
width of the corrugated roof sheet 100 is decreased (or 
increased), less (or more) protruding portions and less (or 
more) auxiliary stoppers can be used. For example, one may 
use trapezoid protruding portions and rectangular auxiliary 
stoppers. For example, one may use oval auxiliary stoppers 
instead of circular auxiliary stoppers (see top view of FIG. 
3). For example, when viewed in top view, the protruding 
portions 61-64 may have a plurality of Sub-portions arranged 
periodically along the length direction of the corrugated roof 
sheet 100 instead of extending along the length direction of 
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the corrugated roof sheet 100 with fixed width. For example, 
the auxiliary stoppers 81-84 may be merged into a long strip 
spanning a plurality of protruding portions 61-64. For 
example, the auxiliary stopper may have a lateral engaging 
portion to look like a hook. In this case, the hook of the 
fitting portion 50 is oriented along the width direction of the 
corrugated roof sheet 100 while the hook of the auxiliary 
stopper is oriented along the length direction of the corru 
gated roof sheet 100. In this case, because the corrugated 
roof sheet 100 is flexible, each photovoltaic module does not 
have to slide clown from the top of the corrugated roof sheet 
100. The photovoltaic module can slide into the corrugated 
roof sheet 100 from the upper edge of its predetermined 
settling area and stop sliding down upon touching the hooks 
of the auxiliary stoppers disposed at the lower edge of the 
predetermined settling area, it is noted that the auxiliary 
stoppers 81-84 may be added to the corrugated roof sheet 
100 via screws, bolts or glue or may be formed together with 
corrugated roof sheet 100 in one structure. Preferably, the 
auxiliary stoppers 81-84 and the corrugated roof sheet 100 
are formed in one structure. 

In this embodiment, the first-side roof sheet edge 10, the 
first fitting portion 50, a plurality of protruding portions 
61-64, the second filling portion 50 and the second-side roof 
sheet edge 20 of the corrugated roof sheet 100 are all 
connected to the bottom 1 and all formed with the bottom 1 
in one structure. When a metallic material and/or alloy are 
used to form the corrugated roof sheet 100, the corrugated 
roof sheet 100 can he formed by compression. When a 
composite -material and/or polymer is used to form the 
corrugated roof sheet 100, the corrugated roof sheet 100 can 
be formed by extrusion. However, the corrugated roof sheet 
100 of the present invention is not limited to the materials 
and methods mentioned above. Furthermore, according to 
previous paragraphs, the height H1 of the first-side roof 
sheet edge portion 10, the height h1 of the second-side roof 
sheet edge portion 20, the height h2 of the lateral engaging 
portion 40 of the fitting portion 50. the height h;3 of the 
plurality of protruding portions 61-64 and the thickness ha 
of the electronic box 90 would comply the following rela 
tion: H1h1; h2>h3>h4. The heights H1 and hl could be 
greater than h2 (as shown in figures), but they may be less 
than h2 depending on the thickness of the drafter 210. 
Generally, the height H1 is a little bit greater than the height 
h1 or substantially equivalent to the height h1, so the 
first-side roof sheet edge portion 10 can be easily engaged 
with the second-side roof sheet edge portion 20' by slight 
distortion. 
Now please refer to FIGS. 4A, 4B and 4C. FIG. 4A shows 

the top view of a photovoltaic assembly according to the 
second embodiment of the present invention. FIG. 4B shows 
the cross-sectional view of the photovoltaic assembly taken 
along the line C-C of FIG. 4A. The second embodiment 
shown in FIG. 4A is a variation of the first embodiment 
shown in FIG. 3. The difference between the first embodi 
ment and the second embodiment lies in the fitting portions. 
In FIG. 4A, the fitting portions (50+51) do not have fixed 
widths along the length direction of the corrugated roof 
sheet. The fitting portions (50+51) of FIG. 4A have extra 
width 51 by the lower edge of the photovoltaic panel to help 
clamp the photovoltaic panel. FIG. 4B shows the extra width 
51 is long enough to go over at least one protruding portion 
(61 or 64), but the extra width may be longer than shorter. 
FIG. 4C shows the cross-sectional view of the photovoltaic 
assembly taken along the line D-D' of FIG. 4A. FIG. 4C 
shows the extra width 51 can not only extend laterally but 
also extend downward so as to serve the function of the 
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6 
auxiliary stoppers and replace them. In this case, the extra 
width 51 has not only a lateral portion 51a and but also a 
downward engaging portion 51b configured to stop the 
photovoltaic panel from sliding. 
Now please refer to FIGS.5A and 5B. FIG. 5A shows the 

top view of a photovoltaic assembly according to the third 
embodiment of the present invention. FIG. 5B shows the 
cross-sectional view of the photovoltaic assembly taken 
along the line E-E' of FIG. 5A. The third embodiment shown 
in FIG. 5A is a variation of the first embodiment shown in 
FIG. 3. The difference between the first embodiment and the 
third embodiment lies in the fitting portions. In FIG. 5A, 
each of the first-side fitting portion and the second-side 
fitting portion has multiple sub-portions 53 disposed peri 
odically along the length direction of the corrugated roof 
sheet. That is, the first-side fitting portion and the second 
side fitting portion do not have fixed widths along the length 
direction of the corrugated roof sheet and the multiple 
sub-portions thereof are disposed by four corners of the 
photovoltaic panel 95. Since the cross-sectional view of the 
fitting portions is the same as the one shown in FIG. 1A, 
FIG. 5B shows a cross-sectional view where no fitting 
portions present. 
Now please refer to FIG.5C. FIG.5C shows the top view 

of a photovoltaic assembly according to the fourth embodi 
ment of the present invention. The fourth embodiment 
shown in FIG. 5C is a variation of the third embodiment 
shown in FIG. 5A. The difference between the third embodi 
ment and the fourth embodiment lies in the fitting portions. 
In FIG. 5C, the two sub-portions by the lower edge of the 
photovoltaic panel 95 have extra widths 55, so the four 
sub-portions at the four corners of the photovoltaic panel are 
not the same in size. The extra width 55 are similar to the 
extra width 51 of FIG. 4A in terms of it function and 
structure. The extra width 55 may have not only a lateral 
portion but also a downward engaging portion to stop the 
photovoltaic panel 95 from sliding. Since a cross-sectional 
view of the extra width is similar to the one of the extra 
width 51 (FIG. 4B or FIG. 4C), it is not repeated. 

Please refer to FIGS. 6A and 6B. FIG. 6A shows the top 
view of a photovoltaic assembly according to the fifth 
embodiment of the present invention. FIG. 6B shows the 
cross-sectional view taken along line F-F" of FIG. 6A. The 
fifth embodiment shown in FIG. 6A is a variation of the first 
embodiment shown in FIG. 3. The difference between the 
fifth embodiment and the first embodiment lies in the 
following points: 1. there are no fitting portions 50 in FIG, 
6A; 2, the shapes of the first-side roof sheet edge portion 310 
(and the first-side roof sheet edge portion 310' of the 
adjacent corrugated roof sheet) and the second-side roof 
sheet edge portion 320 (and the second-side roof sheet edge 
portion 320' of an adjacent corrugated roof sheet) are 
different from the shapes of the first-side roof sheet edge 
portion 10 and the second-side roof sheet edge portion 20 of 
FIG. 3; 3. there is an additional retaining cap 350 covering 
the first-side roof sheet edge portion 310 (and the first-side 
roof sheet edge portion 310' of the adjacent corrugated roof 
sheet) in FIG. 6A. The rest of components of this embodi 
ment are the same as the ones of the first embodiment of 
FIG. 3. 

In the fifth embodiment shown in FIGS. 6A and 6B, the 
first-side roof sheet edge portion 310 and the second-side 
roof sheet edge portion 320 jointly form a mushroom shape 
(the larger upper part is a trapezoid-shaped cap and the 
smaller lower part is a stem). The first-side roof sheet edge 
portion 310 engages with the second-side roof sheet; edge 
portion 320' of an adjacent corrugated roof sheet closely and 
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the second-side roof sheet edge portion 320 is partially 
covered by the first-side roof sheet edge portion 310' of 
another adjacent corrugated roof sheet closely. Therefore, 
the height H1 of the first-side roof sheet edge portion 310 
(and 310') would be grater than or substantially equivalent to 
the height h1 of the second-side roof sheet edge portion 320 
(320') and each of the first-side roof sheet edge portion 310 
and the second-side roof sheet edge portion 320 takes a half 
of the mushroom shape in cross-sectional view. In this 
embodiment, the retaining cap 350 comprises an upper 
capping portion 330 and two lower engaging portions 340 
extending from the upper capping portion 330. The upper 
capping portion 330 covers the first-side roof sheet edge 
portion 310 (and 310') and the second-side roof sheet edge 
portion 320 (and 320') closely in order to couple the first 
side roof sheet edge portion 310 (and 310') and the second 
side roof sheet edge portion 320 (and 320') tightly. There is 
a fitting space formed between a lower fringe of the lower 
engaging portion 340 and the plurality of protruding por 
tions 61-64 to accommodate a photovoltaic module. There 
fore, the height h2 of the lower fringe of the lower engaging 
portion 340 is greater than the height h;3 of the protruding 
portions 61-64. Similarly, upon engagement of the adjacent 
corrugated roof sheets, an empty space beneath the second 
side roof sheet edge portion 320 (and 320') is formed to 
accommodate the drafter 210 of FIG. 2, thereby coupling the 
corrugated roof sheets and the drafter 210 together. 

In the fifth embodiment shown in FIGS. 6A and 6B, the 
retaining cap 350 has not only the function of the fitting 
portions 50 of the first embodiment to keep a photovoltaic 
module in position but also the function to couple adjacent 
corrugated roof sheets. Therefore, in a top view, the retain 
ing cap may have a fixed width and extend along the length 
direction of the corrugated roof sheet as shown in FIG. 6A, 
or it may comprise multiple sub-portions like the Sub 
portions 53 disposed by four corners of the photo voltaic 
panel 95. Or, the retaining cap, either having fixed width or 
comprising multiple Sub-portions, may be additionally 
added to the first-side roof sheet edge portion 10 (and 10") 
and the second-side roof sheet edge portion 20 (and 20') of 
FIG. 3, FIG. 4A and FIG. 5A. Furthermore, the first-side 
roof sheet edge portion 310 and the second-side roof sheet, 
edge portion 320 may take other forms/shapes such as wavy 
shape and the retaining cap would change its shape accord 
ingly to match the edge portions 310 and 320. Moreover, in 
a case where the retaining cap 350 is tightly against the 
photo voltaic panel 95 that the photovoltaic panel 95 can he 
kept well in position or in a case where the retaining cap 350 
is additional, added to anyone of the embodiments described 
previously that the photovoltaic panel 95 can be kept well in 
position, the auxiliary stoppers 81-84 can be omitted. FIGS. 
6C and 6D show other feasible variations of the retaining 
cap (450 and 550) and the roof sheet edge portions (410. 
420, 510 and 510'), The embodiments of FIGS. 6A-6C can 
all couple the corrugated roof sheets and the photovoltaic 
panels tightly together without using any rivets or screws. 

Similarly, the first-side roof sheet edge 310, a plurality of 
protruding portions 61-64 and the second-side roof sheet 
edge 320 of the corrugated roof sheet 300 are all connected 
to the bottom 1 and ail formed with the bottom 1 in one 
structure. When a metallic material and/or alloy are used to 
form the corrugated roof sheet 300, the corrugated roof sheet 
300 can be formed by compression. When a composite 
material and/or polymer is used to form the corrugated roof 
sheet 300, the corrugated roof sheet 300 can be formed by 
extrusion. However, the corrugated roof sheet 300 of the 
present invention is not limited to the materials and methods 
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8 
mentioned above. Furthermore, according to previous para 
graphs, the height H1 of the first-side roof sheet edge portion 
310, the height h1 of the second-side roof sheet edge portion 
320, the height h2 of the lower fringe of the lower engaging 
portion 340, the height h3 of the plurality of protruding 
portions 61-64 and the thickness ha of the electronic box 90 
would comply the following relation: H1-h1; h2>h3>h4. 
Generally, the height H1 is a little bit greater than the height 
h1 or substantially equivalent to the height h1, so the 
first-side roof sheet edge portion 310 can be easily engaged 
with the second-side roof sheet edge portion 320' by slight 
distortion. Moreover, the heights H1 and h1 may he grater 
than the height h2 as shown in FIG. 6B, but they may be 
equivalent to or Smaller than the height h2. 
Now please refer to FIG. 6E. FIG. 6E shows the cross 

sectional view of the photovoltaic assembly according to the 
sixth embodiment of the present invention. In order to 
clearly illustrate the spatial relation of roof sheet edge 
portions and the retaining cap thereon, FIG. 6E omits the 
components similar to the components shown in the fifth 
embodiment such as the protruding portions 61-64, the 
electronic box 90 and the auxiliary stoppers 81-84. For the 
details of these omitted components, please refer to the fifth 
embodiment. The main difference between the sixth embodi 
ment shown in FIG. 6E and the fifth embodiment lies in the 
additional fastener 660 configured to couple the retaining 
cap and the roof sheet edge portions. In FIG. 6E. the 
first-side roof sheet edge portion 610 has a height H1 from 
the bottom and the sec end-side roof sheet edge portion 620 
has a height h1 from the bottom. The retaining cap 650 
covers the first-side roof sheet edge portion 610 and has a 
lateral portion 651, two vertical portions and a recess 653. 
The lower fringe of the lateral portion 651 has a height from 
the bottom and is configured to keep the photovoltaic panel 
95 in position. In the vertical direction. The two vertical 
portions 652 are extended from the lateral portion 651 to a 
gap between the roof sheet edge portions 610/620' and the 
photovoltaic panel 95 in order to keep the photovoltaic panel 
95 in position. In the lateral direction. The recess 653 is 
configured to engage with the roof-sheet edge portions 
610/620', thereby coupling adjacent corrugated roof sheets 
together tightly. Therefore, the width of the recess 653 
depends on the size of the roof sheet edge portions and the 
depth of the recess 653 should be great enough to ensure safe 
engagement. In a preferred embodiment, the lateral portion 
651, the two vertical portions 652 are formed of the same 
material Such as a metal sheet or a plastic sheet in one 
structure. In order to strengthen the tight engagement, one or 
more additional fasteners 660 so eh as screws and rivets may 
be used to penetrate the lateral portion 651 (where the recess 
653 is) and the roof sheet edge portions 610/620' from top 
to bottom as shown in FIG. 6E. However, the present 
invention is not limited thereto. The fastener 660 may also 
penetrate the roof sheet edge portions 610/620' from bottom 
to top, then the retaining cap 650 covers the fastener 660 and 
the roof sheet edge portions 610/620'. Or, the fastener 660 
may penetrate not only the roof sheet edge portions 610/620 
and the retaining cap 650 from top to bottom hut also extend 
into a portion of the roof frame such as the drafter or the 
purlin. Furthermore, according to previous paragraphs, the 
height H1 of the first-side roof sheet edge portion 610, the 
height h1 of the second-side roof sheet edge portion 620, the 
height h2 of the lower fringe of the lateral portion 651, the 
height h;3 of the plurality of protruding portions 61-64 and 
the thickness h4 of the electronic box 90 would comply the 
following relation: H1-h1; h2>h3>h4. 
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In the sixth embodiment, the corrugated roof sheets and 
the retaining cap 650 arc all made in one structure respec 
tively either by compression or by extrusion and are coupled 
tightly together through engagement and fastener 660. The 
features of this embodiment can be combined with features 
of other embodiments or details from other embodiments 
can he added into this embodiment. For example, the 
auxiliary stoppers 81-84 may be omitted. For example, the 
protruding portions 61-64 may have hooks by the lower 
edge of the photovoltaic panel. For example, the protruding 
portions 61-64 may have corner-rounded shape or other 
shapes. For example, the retaining cap of this embodiment 
may extend along the length direction of the corrugated roof 
sheet with a fixed width as shown in FIG. 6B. Or, the 
retaining cap of this embodiment may have multiple Sub 
portions disposed by four corners of the photovoltaic panel 
95 as the sub-portions 53 shown in FIG. 5A. Or, combining 
FIGS. 6D and 6E, the vertical portions of the retaining cap 
650 and the vertical portions of the roof sheet edge portions 
may have wavy shapes to engage with each other better; the 
fastener 660 penetrates two adjacent roof sheets, then the 
retaining cap 650 covers the fastener 660 and the two 
adjacent roof sheets. In this case, the retaining cap 650 can 
not only keep the photovoltaic panel in position but also 
protect the fastener 660 from water. 
The present invention provides a cheap photovoltaic 

assembly which is easy-to-stall and waterproof. This cheap 
photovoltaic assembly has photovoltaic modules installed in 
corrugated roof sheets for constructing buildings without an 
extra mounting system. The corrugated roof sheets accord 
ing to the present invention are waterproof due to close 
engagement between adjacent corrugated roof sheets and 
they keep the photovoltaic assembly in position without 
screws or rivets, thereby becoming easy-to-stall and easy 
to-maintain. 

Although FIGS. show drafters or purlin and the corru 
gated roof sheets engaged with the drafter, the present 
invention is not limited thereto. The corrugated roof sheets 
may engage with a purlin. Or, the corrugated roof sheets may 
he fixed to the drafter or purlin of the roof frame by 
fasteners. 

While the invention has been described in terms of what 
is presently considered to he the most practical and preferred 
embodiments, it is to be understood that the invention needs 
not be limited to the disclosed embodiment. On the contrary, 
it is intended to cover various modifications and similar 
arrangements included within the spirit and scope of the 
appended claims which arc to be accorded with the broadest 
interpretation so as to encompass all such modifications and 
similar structures. 

The invention claimed is: 
1. A corrugated roof sheet comprising: 
a bottom; 
a first-side roof sheet edge portion having a height H1 

from the bottom; 
a second-side roof sheet edge portion; 
a first-side fitting portion and second-side fitting portion 

both disposed between the first-side roof sheet edge 
portion and the second-side roof sheet edge portion, the 
first-side fitting portion having a first standing portion 
extending from the bottom and a first lateral engaging 
portion extending from the first standing portion 
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10 
toward the second-side roof sheet edge portion, the first 
lateral engaging portion having a height h2 from the 
bottom; and 

a protruding portion disposed between the first-side fitting 
portion and the second-side fitting portion and having 
a height h;3 from the bottom, 

wherein the height h2 is greater than the height h;3. 
2. The corrugated roof sheet according to claim 1, further 

comprising an adjacent corrugated roof sheet, wherein the 
first-side roof sheet edge portion engages with a second-side 
roof sheet edge portion of the adjacent corrugated roof sheet 
closely. 

3. The corrugated roof sheet according to claim 1, wherein 
there is a vertical fitting space for accommodating a photo 
Voltaic module between the first lateral engaging portion and 
the protruding portion. 

4. The corrugated roof sheet according to claim3, wherein 
the photovoltaic module comprises an electronic box having 
a thickness h4 and the thickness ha is less than the height h;3. 

5. The corrugated roof sheet according to claim 1, further 
comprising a plurality of auxiliary stoppers disposed on the 
protruding portion at predetermined locations of the corru 
gated roof sheet. 

6. The corrugated roof sheet according to claim 1, wherein 
each of the first-side fitting portion and the second-side 
fitting portion extends along a length direction of the cor 
rugated roof sheet and has a fixed width. 

7. The corrugated roof sheet according to claim 1, wherein 
each of the first-side fitting portion and the second-side 
fitting portion has multiple Sub-portions disposed periodi 
cally along a length direction of the corrugated roof sheet. 

8. The corrugated roof sheet according to claim 1, wherein 
corrugated roof sheet is formed in one structure. 

9. A photovoltaic assembly comprising: 
a corrugated roof sheet comprising: 
a bottom; 
a first-side roof sheet edge portion and a second-side roof 

sheet edge portion, the first-side roof sheet edge portion 
configured to engage with a second-side roof sheet 
edge portion of an adjacent corrugated roof sheet; 

a first-side fitting portion and second-side fitting portion 
both disposed between the first-side roof sheet edge 
portion and the second-side roof sheet edge portion, 
each of the first-side fitting portion and the second-side 
fitting portion having a standing portion and a lateral 
engaging portion extending from the standing portion 
toward the other side; and 

a protruding portion disposed between the first-side fitting 
portion and the second-side fitting portion, and 

a photovoltaic module comprising at least one photovol 
taic panel, the at least one photovoltaic panel is dis 
posed in a vertical fitting space between the lateral 
engaging portion and the protruding portion and is in 
physical contact with the lateral engaging portion and 
the protruding portion both. 

10. The photovoltaic assembly according to claim 9. 
further comprising a plurality of auxiliary stoppers disposed 
on the protruding portion at predetermined locations of the 
corrugated roof sheet. 

11. The photovoltaic assembly according to claim 9. 
wherein each of the first-side fitting portion and the second 
side fitting portion extends along a length direction of the 
corrugated roof sheet and has a fixed width. 
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